In vitro monodisperse aerosol deposition in a mouth and throat with six different inhalation devices.
Experiments were performed to determine the effect of different pharmaceutical aerosol inhalation devices on the deposition of monodisperse aerosols in an idealized mouth and throat geometry. The devices included two dry powder inhalers (Diskus and Turbuhaler), two nebulizers (Pari LC STAR and Hudson T-Updraft), and a metered dose inhaler with attached holding chamber (Aerochamber), in addition to a straight tube (1.7 cm inner diameter). Aerosol particles (DL-alpha tocopheryl acetate) of diameters of 2.5, 5, and 7 microm generated by a vibrating orifice generator were inhaled at steady air flow rates of Q = 5-90 L/min through the devices and into the mouth-throat. Deposition in the mouth-throat and after-filter were determined by ultraviolet (UV) spectrophotometric assay. The amount of deposition in the mouth and throat region was found to depend on the type of device that the aerosol entered through. Deposition in the extrathoracic region with the two types of jet nebulizers did not differ significantly (p > 0.1) from that of a straight tube or each other over their entire tested range of 590 > or = pd2Q > or = 11,375, where p is particle density (in g/cm3), d is particle diameter (in microm), and Q is flow rate (in cm3/s). The metered dose inhaler with attached holding chamber was found to differ from the straight tube only at two intermediate values of pd2Q = 5,145 and 16,033. The deposition occurring for the dry powder inhalers was found to be significantly greater than for the straight tube for all values of pd2Q > or = 10,954 for the Diskus and pd2Q > or = 9,435 for the Turbuhaler. Deposition with the dry powder inhalers was found to be up to 14 times greater than that with the straight tube. Thus, the inhaler geometry that the aerosol passes through prior to entering the mouth and throat region can greatly affect the deposition in the mouth-throat.